SUMMARY
tone or to have no effect. [11] [12] [13] Flunitrazepam has not been investigated as to its effect on the lower oesophageal sphincter.
The purpose of this study was to investigate in 16 healthy volunteers, the effects of both diazepam and flunitrazepam, given intravenously, on the lower oesophageal sphincter.
MATERIALS AND METHODS
Oesophageal manometric studies were performed on 16 healthy volunteers (10 males and 6 females) with their informed consent. The study was approved by the Ethics and Standards Committee of the Faculty of Medicine, University of Natal. Any previous history of upper gastro-intestinal surgery or disease precluded entry to the study. The equipment and manometric methods have been described previously.lo
Intraluminal pressures in the stomach, lower oesophageal sphincter and oesophagus were measured after the subject had fasted for at least 10 hours. The volunteers were separated randomly into two groups. The first group received diazepam 10 mg intravenously, and the second group received flunitrazepam 1 mg intravenously, after basal measurements had been made. Seven minutes after administration of the drug, gastric and oesophageal pressures were measured. This time was chosen to allow the effects on tone to be manifested. The difference between the lower oesophageal sphincter pressure and gastric pressure is termed the barrier pressure. All pressures are expressed in cm H20 above atmospheric pressure. All pressure tracings were measured by one observer (GED). Statistical comparisons within each group were made using Student t-test for paired data. A p value of less than 0.05 was regarded as significant.
RESULTS
The average age of the 8 subjects (4 females) receiving diazepam was 38.4 years (SD 11.2, range 28-48) years and mean body mass was 62.4 kg (SD 8.7, range 50.5-74), while the age and weights of the flunitrazepam group was 32.5 years (SD 8.9, range 25-42) years and 58.1 kg (SD 6.2, range 52-69). The mean pressures recorded in the group tested with diazepam were gastric pressure 21.4 cm H20, lower oesophageal sphincter pressure 44.8 cm H20, and oesophageal pressure 1.6 cm H20. The average calculated barrier pressure was thus 23.4 cm H20. Following diazepam administration, a highly significant decrease in both lower oesophageal and barrier pressures of9.7 and 7.7 cm H20 (p < 0.005) respectively, was observed.
The mean control basal resting pressures recorded in the patients who received flunitrazepam, was gastric pressure 16.3 cm H20, lower oesophageal sphincter 51.5 cm H20, and oesophageal 2.5 cm H20. The average barrier pressure was therefore 35.2 cm H20. After administration of flunitrazepam a significant increase in the mean lower oesophageal sphincter and barrier pressures of 12.3 and 11.7 cm H20 (p < 0.05) respectively, was seen.
No statistical difference was seen between the basal values of the two groups. The mean gastric and oesophageal pressures did not change significantly throughout the study. The results are shown in Table 1 .
DISCUSSION
This study confirms the results by Hall et al. 11 and Rushnak and Leevy,12 that a drop in the lower oesophageal sphincter tone occurs after intravenous injection of diazepam, the mechanism of which is unknown. Diazepam is currently extensively employed as a sedative, or as a premedicant and is also used combined with analgesic drugs after trauma and in the postoperative period. Since morphine and pethidine have also been shown to decrease the tone in the lower oesophageal sphincter, 11 great caution must be taken in administering these drugs in doses sufficient to cause drowsiness with possible laryngeal incompetence. The use of drugs which can increase the lower oesophageal sphincter pressure, thereby minimising the risk of regurgitation, has obvious attraction. In this study, intravenously administered flunitrazepam increased the lower oesophageal sphincter pressure. The precise mechanism of action is unknown. It is possible that flunitrazepam acts like metoclopramide or domperidone in being a potent dopaminergic receptor antagonist. 14 Flunitrazepam is a benzodiazepine derivative whose hypnotic effect predominates over the sedative, anxiolytic, muscle relaxing and anticonvulsant effects characteristic of benzodiazepines . 15 Its pronounced hypnotic effect makes it a good night-time hypnotic and anaesthetic premedicant. Its beneficial effect, noted in this study, on the lower oesophageal sphincter when given intravenously, is an attractive property for anaesthesia and critical care. Other useful properties of flunitrazepam in anaesthesia are its synergistic effect with other anaesthetics, its amnesic action, and its acceptable effects on circulation and respiration. The incidence of thrombophlebitis at the site of intravenous injection is about the same as with diazepam.
16
Recent studies have shown that by using a weaker concentration of flunitrazepam, arm pain and thrombophlebitis can be avoided.
17
It is important to realise that the results obtained here after intravenous administration are not necessarily applicable when the drug is given orally. Furthermore, it should be realised that these results were being measured only after seven minutes, and that other changes might have taken place prior to seven minutes.
There was no statistical difference in the basal values between the two groups studied, though the values for both the sphincter and barrier pressures were quite different. Considerable individual variation does, however, occur in resting sphincter tone. IS In conclusion, flunitrazepam when given intravenously increases, and diazepam decreases, lower oesophageal sphincter tone. This property of flunitrazepam would seem to be useful in patients at risk of developing gastro-oesophageal reflux.
